The research focuses on the study of anatomical and morphological stalk structure of soya interspecific hybrids of the third generation (F 3 ) between (Glycine max (L.) Merr.) and G. soja Sieb. et Zucc. in comparison with parent plant species. The parent plant species and interspecific hybrids were sowed and grew under similar conditions. The similarity of the anatomic structure of stalks of cultivated plants and Glycine soja (wild soya) proves the hypothesis the studied species have the same origin. However, the obtained results show the considerable degree of phylogenetic dissociation between the studied soya species. Interspecific hybrids inherit from G. soja the ability to high intensive growth. The G. soja use in practical selective breeding is of great interest.
Introduction


There are various hypotheses about the origin of cultivated and wild-growing and their phylogenetic relations [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] . The species of wild-growing, Glycine soja Sieb. et Zucc., are actively involved in the selective breeding by their crossings with cultivated soya. The data on the inheritance of specific features of anatomical and morphological structure of plants as a result of hybridization of cultivated (Glycine max (L.)
Merr.) and wild-growing species are required. It is efficient to use wild growing Glycine soja Sieb. et Zucc. in the crossing as a donor of genes conditioning multi-flower trait, early ripeness, complex immunity, high-protein content, and other valuable features. Along with these useful futures, the hybrids persistently inherit the twining stalk that is characteristic for wild-growing Glycine soja. The domination of unstable and twining stalks that the hybrids have produces certain difficulties in the selective breeding. Therefore, the study of the principles of the mechanical elements in the structure of hybrid stalks and the principles of lignification of different anatomic elements is highly urgent. This paper deals with the research of the inheritance of anatomy-morphological structure of a stalk in the period of fruit formation when the formation of main anatomic elements completed.
Experiment
Wild and cultivated species of soya have much in common in the plant structure. Leaves and flowers grow in the axils along main stalk and branches. The stalk of both soya species is very branchy. The branches are sent out by stalk only from the level of the first and second leaflets to the first flower trusses. Branches do not grow in the nodes of the upper level.
The author produced the interspecific hybrids by the crossing of the cultivated soya (sort Beltskaya 656) and the wild growing Glycine soja gathered in the Amur region (the Far East of Russia). The emasculated flowers of cultivated soya were pollinated by pollen of wild growing Glycine soja. The formation of stalk anatomic structure was studied 
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at each stage of the plant ontogenesis but in this paper, the author presents the results of the comparative analysis of anatomic structure of the plants that grew up and are in the phase of fruit formation. The sort "Beltskaja 636" belongs to the Slavonic subspecies of cultivated soya [2] , has an upright and steady stalk of 0.8-1.5 m height and yellow large seeds. Wild growing Glycine soja is an annual and herbaceous plant with a twining stalk with a length of 1.0-2.5 m. The leaves are trifoliolate and fall before the beans are ripe. Leaves of leaflets are narrower than the leaves of cultivated species. Flowers are small, violet, beans are small and numerous, seeds are opaque and black. Plants are well adaptive for the environment.
The hybrids of the third generation with a steady and upright bottom stalk part and a twining middle and top stalk parts were studied. There has not ever been any hybrid of the third and fourth generation with a completely upright stalk. The anatomic structure of the bottom, middle and top stalk parts were studied. Test material was fixed in 75% alcohols. Anatomic slices were made with a straight razor and treated with phloroglucine and hydrochloric acid.
The figures were made by using of the drawing device PA-1 and a microscope of 8 × 15 magnification. The width (depth of formation) of basic anatomical elements was measured by the ocular micrometer.
Results and Discussion
The interspecific hybrids of the first generation had an intermediate phenotype in comparison with the parent plant species. The bottom stalk part of the hybrids almost did not differ in thickness, hardiness and fasciation from the stalk of cultivated species. The rest part of the stalk from the lower side branches to the top was twining and unstable. In the second and third generations, the plants of the following forms appeared:
 Plants with a twining stalk that is characteristic of the wild growing species; the next generations of the plants of this group appeared similar to the parent forms.
 Plants with an upright bottom stalk part that is characteristic of cultivated species but having a twining top part.
 The plants of this group were taken as a research object. In the fourth generation, they segregate into the following phenotype groups:
(1) Plants with an upright bottom stalk part but having a twining middle and top parts.
(2) Plants with a twining stalk as wild growing plants have.
(3) Small group (single plants) with an upright stalk as cultivated plants have.
The plants of the third group are of great interest for the selective breeding as in the seventh and eighth generations and in the backcrossing with cultivated soya, they transformed into homozygous forms that combine the stalk type of cultivated soya with an extremely high crop capacity (up to 320 and more beans per a plant). By backcrossing, these features can be transferred to the cultivated soya species. Thus, the author presents the peculiarities of anatomic stalk structure for the biotype that can be a parent to forms with an upright stalk.
The anatomic stalk structure of the studied forms is presented in the Figs. 1-3 (a, b, c). The remarkable similarity of the anatomic stalk structures of cultivated soya species ( Fig. 1 (a, b, c) ) and wild growing Glycine soja ( Fig. 2 (a, b, c) ) proves the hypothesis that the studied species have the same origin.
The author found out that at the first stages of plants growth their vascular system of both cultivated and wild species includes vascular bundles of a collateral open type which are close to each other. In the process of stalk transition to the secondary anatomic structure, the continuous central cylinder of a cyclic type is gradually forming. Referring to Cumbie, B. and Esau K. [22] , state that secondary growth is characteristic of herbaceous plants of the family Fabaceae Lindl. and almost always occurs.
Inheritance of the Anatomy-Morphological Structure of the Stalk
by Interspecific Hybrids of the Glycine L.
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However, along with the similarity of anatomic stalk structure of the studied species there are essential differences appeared during the phylogenesis of each species.
The Characteristic of An Anatomic Stalk Structure of Cultivated Soya
The bottom stalk part of cultivated soya (Fig. 1a) is characterized by strong development of the main anatomic elements especially mechanical tissue.
The stalk surface is covered by the single-layered epidermis consisting of cells that are tightly linked to each other and covered with a cuticle. The numerous outgrowths of epidermis cells create the hair-like covering of the stalk surface. The primary layer of the stalk cortex includes several (6-10) layers of collenchyma cells, carrying out not only mechanical, but also assimilation functions. They contain a significant number of chloroplasts. These cells are 1.5-2.0 times as large as epidermis cells. Under this layer, there are several layers of parenchyma cells with thin walls. The inner cell layer of the primary stalk cortex layer is endoderm consisting of cells that are tightly linked to each other and contain a considerable amount of starch granules. No signs of lignification or suberinization of endoderm cells were found. Endoderm adjoins to the continuous ring of the primary phloem fibers being on the periphery of stalk phloem. The width of this ring is 620-600 μm (5-7 cell layers). The cell membrane of the primary phloem fibers lignifies greatly. As a result, the inside space of a cell has the form of a narrow hole.
The secondary phloem cells are arranged into irregular rows, relatively incoherently. The areas of the vascular tissue alternate with the areas of pith rays. The intercellular spaces are characteristic of the phloem layer (Fig. 1a) .
The xylem ring of the bottom stalk part of the cultivated soya is strongly developed. All of the xylem elements including cells of pith rays lignify greatly.
Thus, the xylem layer represents a continuous ring of ligneous elements that are a steady base of the (a) (b) (c) Fig. 1 (a, b, c 771 cultivated soya stalk. As a rule, the pith in the bottom stalk part dissolves and is replaced with the hollow space. Only the cells of peri-medullary zone remain unchanged. They remain to be living and fulfill the reserve functions. Thus, a powerful ring of ligneous xylem cells together with collenchyma and primary phloem fibers provide high hardiness of the cultivated soya stalk. The middle part of the stalk (Fig. 1b) has little difference from the bottom part in the nature and depth of formation of main anatomic elements. Only the ring of xylem cells becomes much narrower (Table 1) .
In the top part of the cultivated soya stalk (Fig. 1c) , the cyclic nature of depth of main elements formation is expressed not clearly enough. The stalk retains its fascicular structure. The primary phloem fibers are arranged in a discontinuous ring with the width of 3-5 layers of cells, the walls of the fibers are lightly ligneous. The primary phloem fibers are located over the areas of the secondary phloem and xylem. The pith rays are very well-defined. Lignification of parenchyma of pith rays in the area of xylem is weak. The diameter of xylem vessels of the top stalk part is larger than in the bottom part.
The relatively weak development of the mechanical elements in the upper part of soya stalk causes a minor tendency to twining. The tendency to twining of the upper part of the stalk in some soya cultivars is stronger than in Beltchkaya 636. This feature is associated with dissection of fiber vascular bundles and absence of lignification of parenchyma cells of pith rays. This feature of the soya stalk anatomy shows the presence of wild type genes in genotype, most likely polymeric ones and confirms sufficiently close phylogenetic connections of representatives of these species.
In the study of soya stalk anatomic structure during the full fruit formation period (and later, at the end of the growing season), the author noticed low cell lignification of soft bast, especially in the upper and middle parts of stalk. This process is weaker at the bottom part of stalk. Other authors [23] have also marked the phloem lignification process while studying the anatomy of Helianthus L stalk. It is noted that phloem lignification can be observed at the end of vegetation and begins with the pericyclic fibers, at this time cambium disappears. This phenomenon has been noted in different plants by a number of researchers. G.I. Voroshilova observed lignification process of secondary phloem in soya stalk in full fruit formation [24] . K. Esau [22] also notes that cambium activity of stalk is reducing with phloem lignification.
Anatomic Structure of Stalk Glycine soja (Wild Soya)
Glycine soja stalk has almost the same anatomic elements ( Fig. 2 (a, b, c) ). The key difference from the cultivated soya stalk is a relatively weak development of mechanical elements and a lower degree of cell membrane lignification. Furthermore, a wild soya stalk has a thin cell layer of collenchyma in cortex (1-4 cell layers). However, the thin layer of chlorophyll-bearing parenchyma in cortex is significantly more developed.
The thickness of this layer is up to 11 cell rows and it borders collenchyma cells. Thus, cortex in the wild soya stalk is represented by the following elements: collenchyma (1-4 cell layers), a thin-walled chlorophyll-bearing parenchyma (3-11 cell layers) and endoderm, which is as typically pronounced as in cultivated soya.
Primary phloem fibers in the lower part of the stalk (Fig. 2a) form a broken ring (2-3 cell layers) . The ring is continuous in the middle and upper parts of stalk but it has only one layer. Lignification degree of these cells is very low, is considerably weaker in every upper part.
Xylem ring in the lower part of the stalk is continuous but the lignification degree of parenchyma of pith rays is very low. Not all parenchyma of pith rays is exposed to lignification in xylem. Thickness of xylem and phloem layers in the lower part of stalk is 
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(a) (b) (c) Fig. 2 (a, b, c almost the same. Xylem dominates phloem in the middle and upper parts of the stalk (Fig. 2 (b, c) ). There is no lignification of pith rays; the stalk retains its fasciculate structure. In general, the deposition thickness in the xylem of the wild soya half as large than cultivated soya has (Table 1) . Glycine soja (G. ussuriensis) has very low lignification of phloem.
Anatomic Structure Characteristic of the Interspecific Hybrid Stalk
The bottom part of the interspecific hybrid stalk is almost the same as the one of cultivated soya stalk (Fig. 3a) . It is rough and upright. Middle and upper parts of stalk tend to twin, which is especially characteristic for the top part of the stalk. Anatomic structure of the stalk of the interspecific hybrid complies with its morphological features. It combines the structural features of wild and cultivated species (Fig. 3 (a, b, c) ).
Anatomic structure of the stalk of hybrid forms at the bottom part (Fig. 3a) is almost the same as any kind of cultivated soya stalk; it has the same deposit thickness of basic anatomic elements and the degree of lignification. Table 1 shows comparative data on the development of basic anatomic elements in interspecific hybrid and original close species. Xylem ring is wide and continuous.
This layer of the hybrid is even wider than the one in cultivated soya. Xylem cell walls are considerably lignification. The xylem layer is twice thicker than the phloem layer. The structure of woody tissue of the middle and upper parts (Fig. 3 (b, c) ) of the interspecific hybrid stalk is similar to Glycine soja. Ring structure of woody tissue is broken due to the fact that some parts of parenchyma of pith rays in xylem are not subject to lignification. Vessels of large diameter dominate in woody tissue. Degree of lignification of primary phloem fibers decreases regularly bottom-up. In the bottom part of the stalk it is as strong as in cultivated soya. Hybrid primary phloem fibers underlies in broken lots in the upper part of the stalk. The predominance of xylem elements and other mechanical elements over other elements of the anatomic structure provides stability of the hybrid 
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(a) (b) (c) Fig. 3 (a, b, c stalk bottom part. Formation of basic anatomic elements like the ones of the wild species and their low degree of lignification are responsible for twining of the upper part of the hybrid stalk. There is no cambium activity in the beginning of fruit formation period of the original species and the hybrid, however, the cambium is still preserved as a narrow strip of cells between the xylem and phloem.
Conclusions
New data on the similarities and significant differences of the anatomic structure of the stalk of the studied species and interspecific hybrids prove not only the phylogenetic proximity but also a significant degree of evolutionary divergence. The deviation from the normal meiosis [5] [6] [7] [8] 10] in the interspecific hybrids, reduced pollen fertility and significant size variations of pollen cell hybrids and that the author had noticed earlier, suggested lack of identity of genomes of the studied species Glycine max and Glycine soja and a significant degree of phylogenetic dissociation. Interspecific hybrids in the process of splitting can inherit the ability to high intensive growth and to produce large amounts of fruit (up to 320 or more beans per plant) from Glycine soja. The potential of using them as the original material for selective breeding is quite considerable.
